4. Chromosomes can be divided into two types. In humans, we have 22 pairs of autosomes, which are the same in every individual, and one pair of sex chromosomes (XX = female, XY = male). This means that females are the homozygous sex and males the heterozygous sex. The effect of this is that females can be carriers for sex-linked characteristics (e.g. colour-blindness), but it is (almost) always males that are afflicted (Exception: if a female carrier marries an afflicted male; half their female children will be afflicted.) Note that, in birds, the opposite applies; males are XX (carriers) and females are XO (and thus have the condition).
5. The two matching sets of autosomes are known as homologous pairs, and both will code for the same features (have the same genes, e.g. for eye colour), but they may well have different alleles (e.g. blue or brown).
PROKARYOTES
1. Prokaryotic cells divide by binary fission, in which the DNA replicates and then the cell divides in two. That's all -no mitosis, no spindle, no nothing! EUKARYOTES 1. A cell typically goes through three phases during its life, beginning with growth before it can divide. This is known as the cell cycle and consists of three phases:
Interphase Mitosis (nuclear division, producing 2 identical nuclei) Cytokinesis (cell division, producing 2 roughly equal cells)
A. INTERPHASE
1. This is the longest phase of the cell cycle and can last from a few hours to many years. It used to be known as the 'resting phase', which is completely misleading, as it is during this time of normal metabolic activity that the cell performs all its normal functions, beginning with growth and development.
2. Interphase can be divided into 3 stages: I. G1 Phase -A period of normal metabolic activity -the number of cell organelles increases to normal levels and the volume of cytoplasm increases too, eventually reaching mature size. A cell can remain in this phase indefinitely. II. S Phase -The DNA and chromosomes replicate. The cell is now committed to division. III. G2 Phase -Structures directly involved with mitosis are formed. The new DNA is checked for errors and the substances that will be needed during mitosis are synthesised.
B. MITOSIS
1. Mitosis is only the division of the nucleus into two identical nuclei. It is a continuous process, but has been artificially divided into 4 steps. These can be remembered as I Pee MAT:
I. Prophase II. Metaphase III. Anaphase IV. Telophase 1. The chromatin condenses into chromosomes by dehydrating and coiling. The chromosomes consist of two identical sister chromatids, joined together by a centromere. For the first time, they can be seen with alight microscope.
2. The nucleolus and nuclear envelope disappear, and the centriole (animal cells only) divides into two centrosomes, which move apart, creating the spindle. This eventually fills the whole of the cell and is made of the protein tubulin which forms spindle fibres -a form of microtubule.
II. Metaphase
The chromosomes are moved to the equator of the cell, and the centromeres are attached to the spindle fibres, so that the sister chromatids line up in the centre of the cell.
III. Anaphase
The centromeres of each chromosome divide and are chromosomes at each end of the cell, each with its own nucleolus. With mitosis now over, cytokinesis can begin.
IV. Telophase
roughly equal in size. It is rather different in animal and plant cells:
I. Plant cells. In a plant cell, a new cell wall begins to form across the centre of th the line of the cell plate (or middle lamella), which is made of pectin. A new cellulose cell wall is then laid down on both side of this, and new cell membranes form inside that, leaving gaps through which the cytoplasm of one cell links to that of its sister. These gaps are known as plasmodesma (pl. plasmodesmata).
